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Recently, usage of UAV (Unmanned Aerial Vehicle) has increased in agricultural part. This study was
conducted to classify onion and gadic using supervised classification of a fixed-wing UAV (Model : Ebee)
images for evaluation of possibility about estimation of onion and gadic cultivation area using UAV images.
Aerial images were obtained 11~12 times from study sites in Changryeng-gun and Hapcheon-gun during
farming season from 2015 to 2016. The result for accuracy in onion and gadic image classification by R-G-B
and R-G-NIR images showed highest Kappa coefficients for the maximum likelihood method. The result for
accuracy in onion and gadic classification showed high Kappa coefficients of 0.75~0.97 from DOY 105 to
DOY 141, implying that UAV images could be used to estimate onion and gailic cultivation area.
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Time sequential change of Kappa coefficient on supervised classification using UAV aerial images in study sites.
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Fig. 1. Location of research sites in Hapcheon-gun and Changyeong-gun.
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Table 1. Specifications summary of UAV.

Category Specifications

UAYV type

Size and weight

fixed-wing

size 96 cm, weight 700 g
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Fig. 2. The spectral ranges that the sensor Canon S110 NIR,
IXUS/ELPH digital camera.

Maximum flight time 45 minutes
Maximum coverage (single flight) 12 km’(at 974maltitude AGL) Table 3. UAYV flight date in study sites.
Wind resistance Upto 12 nv/s Hapcheon-Gun Changyeong-Gun
Multi-drone operation Yes 15/04/08 15/04/07
Takeoff / landing auto/manual 15/04/23 15/04/22
15/05/07 15/05/06
Table 2. Specifications of S110, IXUS/ELPH digital camera. 15/05/21 15/05/20
Category IXUS/ELPH S110 ‘15/06/05 ‘15/06/04
Band Red, Green, Blue Red, Green, NIR ‘16/02/18 ‘16/02/17
Resolution 16 Mp 12 Mp ‘16/03/08 ‘16/03/08
Flight altitude 16/03/29 16/03/29
(4 em / px GSD) 130 m 15 m “16/04/14
‘16/04/14
Sensor size 6.16 x 4.62 mm 7.44 x 558 mm ‘16/04/28
Pixel pitch 1.33 um 1.86 um “16/05/18 '16/05/18
Image format JPEG JPEG / CR2 “16/06/08 '16/06/08
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Results and Discussion

‘161 59 18 o] At Aol thgt =i 7]
B =z gx]o] 2HE BE Ashe B Algls Table 49}
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Table 4. Accuracy of image classification using UAV aerial images on 18th May 2016 in Hapcheon study site.

(a) Maximum Likelihood Method.

Reference (parcel)

Reference (parcel)

R-G-B R-G-NIR
Garlic Onion Etc > Garlic Onion Etc >
Garlic 96 0 0 96 Garlic 98 0 0 98
Classific ) ion 1 62 0 63 Classific 5 ion 0 61 1 62
ation ation
Etc 2 2 13 17 Etc 1 3 12 16
(parcel) (parcel)
99 64 13 176 99 64 13 176
Kappa coefficient = 0.95 Kappa coefficient = 0.95
(b) Mahalanobis Method.
Reference (parcel Reference (parcel
R-G-B (parcel R-G-NIR _ (parcel
Garlic Onion Etc > Garlic Onion Etc >
Garlic 80 0 0 80 Garlic 91 0 0 91
Classifi ¢y o0 1 46 0 47 Classific 5 ion 1 46 0 47
cation ation
Etc 18 18 13 49 Etc 7 18 13 38
(parcel) (parcel)
99 64 13 176 99 64 13 176
Kappa coefficient = 0.66 Kappa coefficient = 0.75
(¢) Minimum Distance Method.
Reference (parcel Reference (parcel
R-G-B p ) R-G-NIR P )
Garlic Onion Etc 2 Garlic Onion Etc >
Garlic 92 3 0 95 Garlic 77 10 0 87
Classific ) on 1 50 3 54 Classific ) ion 21 48 1 70
ation ation
Etc 6 11 10 27 Etc 1 6 12 19
(parcel) (parcel)
99 64 13 176 99 64 13 176

Kappa coefficient = 0.76

Kappa coefficient = 0.61
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Table 5. Accuracy comparison by image classification methods using UAV aerial images in study sites.

Sit Dat Maximum likelihood Mahalanobis Minimum Distance
ite ate
R-G-B R-G-NIR R-G-B R-G-NIR R-G-B R-G-NIR
16/03/08 0.72 0.50 0.62 0.48 0.65 0.42
Hapche-on
‘16/05/18 0.95 0.95 0.66 0.75 0.76 0.61
16/03/08 0.83 0.53 0.85 0.66 0.61 0.26
Changy-eong
‘16/05/18 0.84 0.86 0.66 0.75 0.60 0.43
Table 6. Accuracy comparison by spectral resolution using UAV aerial images in study sites.
3 Band 4 Band
Site Date
R-G-B R-G-NIR RGB-ExG RGNIR-NDVI
16/03/08 0.72 0.50 0.76 0.49
Hapche-on
16/05/18 0.95 0.95 0.91 0.95
16/03/08 0.83 0.53 0.85 0.24
Changy-eong
‘16/05/18 0.84 0.86 0.80 0.35
Table 7. Accuracy comparison by spartial resolution using UAYV aerial images in study sites.
5 cm 25 cm 50 cm
Site Date
R-G-B R-G-NIR R-G-B R-G-NIR R-G-B R-G-NIR
16/03/08 0.72 0.50 0.73 0.56 0.73 0.60
Hapche-on
16/05/18 0.95 0.95 0.90 0.95 0.85 0.94
16/03/08 0.83 0.53 0.83 0.56 0.85 0.57
Changy-eong
‘16/05/18 0.84 0.86 0.85 0.87 0.86 0.87
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Fig. 4. Time sequential change of Kappa coefficient on supervised classification using UAV aerial images in study sites.
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Conclusions
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